Three types of filters, silver, polycarbonate, and cellulose, were evaluated for permeability toward poliovirus suspended in water, salt-containing, and proteinaceous solvents. The ability of virus to pass through cellulose filters depended on the suspending medium; virus did not pass through cellulose filters in either water or salt solution, whereas the use of protein solutions increased filterability. The virus permeability of both the silver and polycarbonate filters was independent of the suspending medium. Apparently, pore size alone determined their permeability toward poliovirus, and electrostatic forces between filters and the particles being filtered did not appear to play a significant role. Both the silver and polycarbonate filters appear to be promising tools for the separation of viruses from contaminating bacteria and fungi. Plaque assays. One and one-half million cells, in 5 ml of growth medium, were inoculated into a 60-mm plastic petri dish (Falcon Plastic) and used for plaque assay the following day. An inoculum of 0.2 ml of each filtrate was adsorbed on duplicate monolayers for 30 min at 37 C, and 5 ml of plaque overlay medium was added to each petri dish. The overlay for plaque assay consisted of MEM plus 2% fetal bovine serum and 0.4% agarose. Petri dishes were incubated at 37 C in 2.5% CO2 in air for about 2.5 days, fixed with 5% Formalin, stained with 1% crystal violet in 20% ethyl alcohol (after discarding overlay) for 2 to 3 min, and rinsed with water.
Three types of filters, silver, polycarbonate, and cellulose, were evaluated for permeability toward poliovirus suspended in water, salt-containing, and proteinaceous solvents. The ability of virus to pass through cellulose filters depended on the suspending medium; virus did not pass through cellulose filters in either water or salt solution, whereas the use of protein solutions increased filterability. The virus permeability of both the silver and polycarbonate filters was independent of the suspending medium. Apparently, pore size alone determined their permeability toward poliovirus, and electrostatic forces between filters and the particles being filtered did not appear to play a significant role. Both the silver and polycarbonate filters appear to be promising tools for the separation of viruses from contaminating bacteria and fungi.
The utility of cellulose membrane filters for sizing viruses (8, 12) and for bacterial sterilization of virus preparations (14) has been greatly hampered by the fact that electrostatic forces bind viruses to the membrane, thus preventing passage through pores of more tnan adequate diameter. The degree of binding or adsorption depends upon the virus type and the suspending medium (12) . Salts facilitate virus adsorption, but proteins appear to block the virus adsorption sites and permit viral passage through the filter (3, 6, 13 Plaque assays. One and one-half million cells, in 5 ml of growth medium, were inoculated into a 60-mm plastic petri dish (Falcon Plastic) and used for plaque assay the following day. An inoculum of 0.2 ml of each filtrate was adsorbed on duplicate monolayers for 30 min at 37 C, and 5 ml of plaque overlay medium was added to each petri dish. The overlay for plaque assay consisted of MEM plus 2% fetal bovine serum and 0.4% agarose. Petri dishes were incubated at 37 C in 2.5% CO2 in air for about 2.5 days, fixed with 5% Formalin, stained with 1% crystal violet in 20% ethyl alcohol (after discarding overlay) for 2 to 3 min, and rinsed with water.
Filtration process. Filtrations were done in triplicate through filters 13 mm in diameter. The filters and average pore sizes (as described by manufacturer) used were: silver filters (Selas Flotronics, Spring House, Pa.), 0.2 and 0.45 ,um; polycarbonate filter ("nuclepore," General Electric, Pleasonton, Calif.), 0.5 um (only size available); and cellulose filters ("mixed ester" filter, Millipore Filter Co.), 0.22 and 0.45 ,m. A 2.5-ml amount of viral suspension containing 500 PFU per ml was filtered by using plastic syringes and metal or plastic "Swinny" filter holders (Millipore Filter Co.). The filtrates were collected in nonwettable plastic test tubes and assayed immediately. Filters were tested for breakage by pulling back on syringe plungers after filtration. An intact filter prohibited air flow.
The following suspending media were used: (i) Hanks BSS; (ii) sterile distilled water; (iii) 1% bovine serum albumin (BSA) in distilled water; (iv) 0.3% beef extract (Difco) in BSS; (v) 0.03% beef extract (Difco) in BSS; (vi) 0.003% beef extract 
RESULTS
It has been shown (3, 6, 13) 
